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Abstract of KR20020012489 

PURPOSE: A flatness measuring roller is 
provided to simplify working process for 
managing and repairing the roller by inserting 
units to two sensors firmly without disassembling 
an assembly. CONSTITUTION: A roll(1) for 
measuring the flatness of a band(M) comprises a 
tubular body(12) with a cylindrical external face 
(11), and plural sensors including a feeler(2) 
mounted in a housing provided in a recess in the 
thickness of the tubular body and closed by a 
protection wall whose deformations are 
measured by the feeler. The housing is closed by 
a hollow piece in the shape of a lid(5) comprising 
a bottom made of the elastically deformable thin 
wall and a peripheral part in the form of a bushing 
contained in the housing without any clearance to 
form an embedding foot for the thin wall. 
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(51) o Int. CI. 7 (11) M^S. ^-2002-0012489 

G01B 5/28 (43) *7fl«ga> 2002^02^16^ 



(21) 10-2001 -0043813 

(22) #€°J4 2001^07120°^ 



(30) -Hl^tf 0009543 2000^07120^ 5.%"— (FR) 

(71) «H #5fl A tJ 

92024 ^31= ^ c-fli S <4°1^ ^Eft 53, = #e]^J 

(72) t^*} «»l]3|£-.iHl D l 

H. ^-i.42390^e}- S ,1 «1 ^3}- = 3 T°) 

Eeil 

H^-i.95610 < >l|em < rSiLo|Afl > 6Bl|eflo}6|jB||s« 
(74) cflel^l Jj-*|»joUi]A! 



(54) ^ *3 



£ H ^-°r ^-f <8 2}Jf S£(ll)-g- £fe -§-31(12)2]- §-31(12)21 ^£ ^-£-2] £S-Jf<Hl ^5]^ SH^l 
(3) oil ^S|fe«Bl(2)ST l ^S|jl*e|(2)<>| *M a ^2^71- 4^£| (50) oil 3] «fl Bj| 4fl 3 *r C^r 3 ^f- 

-tr »JH(M)21 *3*M f-(l)ofl 51014. £ t^l ^ sH^(3)-°r t^4°U 

£2^o] (go) £1 4^-^-2} o^*V -&£ ft°l *H-3(3)°I1 81=* ^-°r 3 61 £-gr $ 

^Sj-fe ^(53) ^EflS] ^Jff- it^ 2]H(5) ^Efl2l f^£oj| 2lsfl sfldfl^cf. 



£ 1 

*. «JlH. -§-Sj, ^ 



5. l£ £ 4# ^3 

£2r£l^ E - 4^ #1?!- ^ m ££^13 zjoj h o H£ cJ-^£. 

£ 3£ IV f-s^ ^§-§- 51*1$ 

5.5^^ ^cfl51. 

* si^s] ^js. ^ofl cfltb ^ * 

1 : ^ f-2 : €ei 

3 : sK-^M : 4 

5 : 5^6 : 

12 : £*|21 : ^ 

22 : 7 r ^ &±32 : €^*§ ^ 

33 : 4^34 : 

35 : Sii\3\ ±50 : gh& ^ 

53 : ^60 : f-S. ie]^i 

M : a l51 

^3 til SH^k 

tf^H 5tf<>H, ^ ^(curving loads) -§- 7Vsf^ ^-°>, a)lf- f-°l, iH5ll 0 J 

*l^(zones spraying system) «Hl 21$ 1 Jl^HI ^«fl Slfe 7|7)1^«?1 S^HI *rf* ^li ^3.2.3. 

^71 Ajrneofl $1*13^ ^] 51 (envelope)* £t*Hr HQ !"§: *r-§-*rfe 3 51 31*1 7l^slcf. 



^4 1 3 #44 4*11, 4<£44 t\¥ r ^o\) 4434 S-cH) £4 U vH— °l] 7>5fl^l^ 4^4 

444fe 7|^-f «flH^ 44?fl €4. 

444 #4 71^-b, «BH4 (longitudinal running direction)^ ajSSl-fe f-B)l5. S]44 

£4 444 ^-§*j £t4fe ^#^4 l"(deflector roll)S ^4*. -§-§] 4<>1I4 4 #^4 t^l 44 «g4 

(angular sector) °1] cflafl H444. 

4^4 ^1414 f-o] ^f-^ 5)^-^011 ££44, «flHSl ^Jf H4 4§j4 £4# =r Si ^1 *4. ^1^-, °l ^ 

4f-£ if*] 4-2.3. A-^ 44 4 2- f-o] ^ojcH) fI^|o_[ Ufltri, 7j^2f <y*]4fe i-l- 

7Hfe ^€4 ol^^V °^1-JL T Sl4. 

*58, ol^SV ^ <^°fl4 ^*34tt 44 444 #^5. 44£-§h ^41£ $ 34.2-3.^4 4& ^44 £ 

3 4^3 $£4^ 44 H^^cf. 

it- 14 AT- B- 370521*11 4#4 #44 oloW, 4f-3|4 f-£ ^^3] 4^ ^44, 4 

4a^S^ 4)n4B4 ^M-S- -f^l *11#4 4-f 444:2- 4^4 44 * 4-f^-t- 4^-2-3. 3)314^ 
« aw en tf 0 J4 44 h^tHs 414 4 44-E ^s) 4# ^44. 

o] ei $ 44fe u Jh4 ^ <$<*o) -f^5>7fl £4€ ^ SZTfl 5^)"}, 43* ^ aW4 43* 

44 4^4. aeiHS, ^ Afln^St- aW4 4 ^ 5§4-§: 44 ^34fe t^tts 4*11 sHh<>11 £34 ^lfe 4 

34 S14. 

JP-A-62-047529i 4#3 ^a] oflofl °14 4 , 4 * *14 4^1 £313^44,4:^ £*H4 4^343 
44 3^4 3°-3 444 ^4 ^Hl <=»1 ^ -S- 44 $^*rfe 4^4 43 i414 4*8 1 

*H 4#44. 44^4 ^47> 44 ^^^^l H444. 

444, ¥ ^-f i SH4, 4 a J!Hofl 4«fl 7>«ll4fe ^-^4 ^1^4°ll 4*11 ?i^4b 4t A J144 1^44. 

Hfln 44<H1 ^4 44 ^-n- ^1444 4^^- « 0 >^ 0.5. «a-^ #^ofl 4^ °1^ ^£ Si 4. 4^- 

4. 1-4 U J^4 °J?F 1-4 &tt, % Gamming)!: t=£ 91^. 7 r *fl^l 4^4 4 

oflAisj ^^^h-e] sefl4fe 4^ ^^l-i 4«« htII t Sl4. 

44* (perturbations)^- « 0 V 44^. 3llifl^4 S^<H] 4^ #4 44^ ^ ^4 71-4441- 44 i- 

^#1-4 ^^slfe 4*11 #^4 4^d4 X14. 

^ >d -§-<?> ^ #^°J^1 4«fl 7fl^44 £ 4# ^44 f-S 44vi *fli€ ^ 44* f- 

* «flHo)l 4*11 7 r *fl4fe 4l<Jr«^l 4*11, 1^44 444 iis:44 4-§-tb4. 

hz]e.sL, ^141- Sfe 44 W$ *«fl*rfe 4^1 ^-S- 43 #^44 4*i ^44 44. 

4# 444, ^-4fe 4# ^14 4-8-44 ®5L, 7}*H£ Qtfll ^4#. 4 44 (sensitive zon 

e)<H14, ^^4fe ^4 ^141- 4-§-*4. ae|^, -flEi 4*1) 7 r *114 4f t #°ll 4*11 iefl4fe ^41- V4^-^S i 

5144 4* (blank measurement)!: ^r*J4^ ^4 (measuring feeler) fe Ji^ (calibrate)! t 

5fl4 "fl^-oll, S-^^ 4^4 -^4! 4-8-4^ ?H1 4«fl. «.s^-4 ^^4 44* TlltN 4«ll ^ Si 

3. 4 74l^>-gr 4^ 1} A £^<>\} 4*11 4^*M ^ ^144 «i4. 



#^4 444^4, ^^*i?l i^^-s 4^11 t! Qtt 34 *fl°J-4S}4. <41- 1-4 l°^*i S144 -n-^ 
^-4 Ep-028.191 £tt EP-0.270.442<H1 4^4 44* ^Hl S144, 4*44 1^ 4** ^r447Hl # 

^.444, <a^44 447f 4^ls (hooping) <H] 4*11 ^-44^ 4:^ ^4fe ^° 0 V 1^11 it 
4fe «v<3, ^141^ ^°o v ^Hl ^11^-4^ -a.41°fl 4^14^ §1=^ 444 ^44fe ^^Hl 4*11 4^^-S. u)lifl44. 



S>j2]4 o| e-j *V £ 7\7\ ^444, #71 CD 434 gl=£ 4 -§"4^ 4 3 d. 4 4£ 

43-1: 4fe Jf 43 is jia^* ^ 4.4. 434 Stl<H>H. ^ #4°)144 4*4 4^-iL ^ 

444. 

(l)f=KpD 2 /e 3 

4714. Dfe 43 4344. efe a = 0(144. 

#3 <8°W Dje] ^3 7 D v £ o)] s)<n zlh717>^^^<^i 44, 44 f^<M4 «e)o| d)fln ^33 44 ( f )fe, 

zr U J1HS1 443 ( traction ) ofl o. 4*113.4 >WRr 43 (P)°fl *WHr 53^5. 4444. 

4 43 <8«W4. «14.-§r ^4 sV^ol 7>^1^^ nfl Zj-Zl-Sj ^o) f^ofl^ o] S. 53^1 

fil«fl 43^4^44. ^HS, 4€- 454#°fl 4*ti "r^4 43 «lH^fe Hf^ofl, ^ofl £*j ££4 o]^ 

<8«!#4 44 ^-o} ^J^l- 434b 7 r ^44. 

£ Ai^ 44 go], f-g- gj=^. ^s]^. oi-g-^-o.5.M) £.34 <Hi]£ 4e]44 4t144. aem. 4 3^ (hot 

hooping) °)1 3 4 44£ J±4 4**1-4. 

44, 443 4°H4 4H7 r ^-aj-sin jT^-S- &44fe f-fil 21-^43 444 4.2.fe 314 ^ 214. T^l^j 

oi 4-§- ^343. 4^44 4-E.4 3 "t" 44# ^4-4 4-3.7} 40.4, 4^4 sf7i 344 44f-£ -f 4 
£sflsl44 ^4. ©14 .3.3 s.*i o.270.442<HH 4*14 ^|7l7>^ 4t-°l) 4b 444 *14^ 43 

# ^ £ Ji^U g£ til-g-ol i^.Sl4, 4b AgAj-o; ^^ 7r seflslt^- 4i 4 7l4#4 cl^ajE^ f-§; *1?14 1 



t^o] oi if 3i:4 4 b 7l#ai 44 

£ ^4 s-^j o._ f-e^o) 44^ 43-I- 4£4?1) t =r XU. 4*1 ^^Afli- ^sfl44 ^ns ^ 4S4i ^ 
^4tA ^-°Jslb 415L£ ^Hl 4^11. °l^^r 7H^14fe 3H4. 

't^sl -r A J g 4-8- 



aeiE.^, ^ « s v ^^ cflxfls., 7^01 Hj-^-g- of4 ?i*S4d1 f-^1 ^4^1^ 4^ ^-^1- ^^44 fl^ i-s4, 4 
71 4 S S #$4 ^ls4b l-eils. 21^4^4 44^1^ "Jl^si 4^- °^4 4*14n 44 4^)°fl sl^ll 
tv^4fe 443ofl 44=1 °\ 1:5^4 si^-^4 4^1 ^-i- 7 r 4fe ^f-^ s\^^r 4fe ^'Hl 21^ sl^^s ufl 
iflslb 4^21 ^-^ ^-7fli-# ^44b ^ i44fe 4 ^ -r-4fe 44°-^ t^4 

£4 44sl n 4^-^14 31 ill ^ ^ 4^-^°ll 21 ^0.5. D ^4slb 7>-§- Ait i44b ^^4 A J4 0 J 7 A 
°14. 



^ 4=4, -S44 4 4-^^^ 44^°U 7f^44 ^^.s. 41-44^, 44 4^ #44 4^- #44. 
^ 7flsl #4o)l 2l«11 4^sife ^-4 ^Eflo] ^^«-4 ^^14 44^1- 4^ el^ ^4^1 f^-^^1 2i*H 7Ht^j ±3. n 
ifl^lb 4^. ^1^-4^, 44°11 S144, ^4sl ^44 -^44 444°1. °H1 44 sl^fe 44-¥-4 

s-l«-4oi f°l sl-^-451 44-r-°fl ^144^ ^^°fl4 ^^tb !-£ $7] ^%<ls. ^r-g-sli, 47l -^4 els. 
21 ai^-44 4^ -g-3121 4-^-4) 4°14 4^^-!- 44 °1 tt i4- ^4 u Ji^°ll 7>afl4fe a v 

% jiiL^Ei seilslfe 4^1 a-^Bl-^l 7144 =r Slfe ^4 4°J ^4^- ^44^4 cJ144fe 4^4^1 #44 ^-44 
#4* ^^-4 44 45L 4444. 



**1 4444 ^44 5tM4, 444 4-44 4-^ f- e €?M 44, 144 7>-§- A4i7l- 4£4 €a] 

4t44 4444 ufH^_ sf^s] 4 4Hfe cflfsfe 4*44 ^34 ^-44 ^41 43. 4^ 4444?1 44 
^44 44"44. 

**] 4^44: 444 444, 44^Hr *44 ^44 4*44 ^3-§. ^4444 34 -B-^l 4*34 
444^. 4^4 ^1 uH«5. i-#sl^ ^441 £44^ 44, #71 ^4*fe. 4^4 *44 44- 53 4^°-£ 44 
4 *-g-4fe 44 ^41- #71 ^4*4 4* 44 *4 44<H] ;^s>5is., =L #44 &4, "44 4* ^ 

44 ^44 ^44 4rr 444 *W 4444. 

4-g- 4444 #44 4=^, 4^4 ^ ^ <g-a|si 44 4 &* 44 #4 44<H144 34] £34 444fe 

443 1- nVf. gj=o. ^ S] vfl«-£j>iL^4 oj^Sjjl, ovaol 4514 4*. 44 g}=£ 44 ^o]fe ^ 4*44 

44. *4*Tr, 4^3, $b44^s.4. #7) 44* lei4 7}^ .2.^3 ±^9] -g-4«>}£ 4fe f-s. £44^4 

44, 4*4*4r, 4*44 44*4, #44 <q«-^o^ o^JfOfl oj=o. tso} s]« ^ol ^-o)^ #4 ejcfi) -.g. fl^S) 5) 

J=3 44 *4°1 ^oife gej-t. ^^5>fe g*w 444 44€ * 4^4, °H1 44 *44 4* ^4* *4*3 * 
4 D4 44 44*1 444^ 4*11 4444. =l^s.s., 4^4 44 *4* 3 4* 4444 4* 

33 44*4 4*11 4444, 44 £41 #444. 

444 4414 4«fl, 4Hfe *4*4 4* 34 44 444 44 ^44 4* 4 4444 444 * &4. ^4 
q-, e]H2j ^j-oi ^«o)i cfl^l-fe ^^l-^ 4s. <r Sife ^ 3 d. ^4#^- ^-sfl^ ^^.§14 ^ 

4 °il 4 ^347)1 ^°J4^ ^ ^^fls.4 -g-°147l) ^«fl€ ^ SI4. 

4€- 4^4 # ^-^l-^ ^^-l- 0 !] 4^44 SI4. 

3.44, ^ ^144^1 ^4-^-5. ^44^ £4^ ^-^4 ^4 44 4?b 444 44 4 

444 4*M 5J44. 

£ i£ *^(M) 4 4#44 1-1- f-eisl ^^^£1- 4444, 4^-^ 1-4 4 4^(i 0 )4 

3is4fe ^4 B o v *^ 44 4^44 44 1-4 44 <34 (A) t^ls 444. 

»>H=(M)fe ^°d^ 444 *444. ^^ei (2)44 44 ^44fe §H14 1-4(1)4 4^ a'S(ii)^- H 
444. 

(2)p=T/R 

444, (T)fe «dH# -a-^J4 ^ev ^oi si-^oi^, (R)-g- f-s^ 4^-^4(11)4 44 44. 



^- 4-S- ^#44 1^:, ^44 444 ^ ^-4 EP-o.028.i9i4 4^ 44 4-&, 44 441- 44 ^ 
<^oi4. nels.5., ^ » 0 >-^s nelJi ^4 4^5. 4s. 444 4^4 441-4 4444 Sl4. 444 ^-4 EP-0. 
028.1914 4#^ 44 24, 444 441-4 4^44 14 "4^ S>3 44 44^ 444 ££4fe 44 
afev^si-c}. 4 £3 ^ui^ «hh4 714 444 44 4*fl4fe 4^1- 4444 3-0)1: 44 441 ^4 

4fe 444 44 1^-44. ^hs, 444 ^ 441(Ci, C2)^ ^44 44 0) 4^ ^ 4s. 4444. 



£ HI 44\+ ^HH SH4. ¥ 43 *§34 f4b^ § 4711 4 3 2 (series) 4 34 4!4#4 c)§;e»e} f- 

(l)ofl >£444. n^HS, 44$- ^Ji£ °J4 &J134 wfl^oj ^ d) £ s q./^ 44(L)zr 44 <S44 ^( 
1)^1 44444 $4. n44, f-Blfil tifl-g-aj (resolution)^- #7 r 444 4*11 ^£ $14. 

^44711, 4£ 44 ^r3£ ^H-°fl 4*fl t*8£ #4SM- 4S«" (differentiate) ^ *14. 

=LB]E.3-, A #44 ££o]| ^^S]JL 1&|(2)4 4*11 ^ 3^4 «T^4fe -^(1)4 44 ^ * ^ "M 5 - ^ 

€4. 



f-ei(l)^ 2 0 J3 u JlH4 13 4^3-^4 3i44*r 34 SHM- ^Cl£S. ^4(e)I- 31-4 

4fe £4(12)# £%>"4:4. A ^4(2)^r %^(\2)°\) 33 *11^4fe Ji4(31)# £^Rr f>}+ 

4(3)4 f^<H 4"444. iL4(31)4 ^(30)<H1 #4-§- fl #44 ^Mfe)* 7 r 4 ^£4 *fl*4fe 4^1) ? 
^(32)<>114 4^o.5L <a^?b4 (emerge), o] ^4(32)£ £4(31)4 ^1(30)4 4^4rr 4 

^ afci-H og)^ H yc4.jf ( 33 )01 l 444 #4(34)<i 4*11 4^44. ^34°-?-, 3^ ^(32)£ 4^44, #4 
(34)£ ^J(30)ofl §"9-1: ¥l ^4 4£ ^ 4^4 #(1) iL4 3. 3l^( d )^ 7 r 4^r 4# ^4-§- 44^4. 



4 ^1(2)rr £4 ^-l- 7}*U 4^ -§-*fl(12)4 iL4°11 4"44fe jl4 ^i(21)# £#44, ^ ^ (2) 7> f-ejofl i 
4 4^<8 ^4 (32)°1]4 4^^- 7}^ ^.^(22)71- ^^^-S. 3.% &±<*} 4444 

4£444fe.EP-0.270.44244 4#4 44, a] ^414 f-44 4*fl #4 ^#t£o. 

S. 344^1 4ll ^31(12)4 4^ £3(13)4 444^r 4(4)41 4444, 4(2)fe H44^ *§44 4^4 443 
£ 7 r 44. 

444, f-44 vfl^-oll Jf#slJL iH^-lr(41) 0 ll 4*11 44 f-e^Sl iflJf a^(13)°fl i^slfe 4(4)<>ll ^1^^ 
si lei€(2)^r °lel ji^^- ^ 



44 ^°1, £ ^ ^-*H(12)# SSl^, ^-^^ ^14, ^€ gf^ 4^1- ^Tlt ^ Si4. 

^r^ofl $I<HAi, ^o.s., «H=(M)fe §^11(12)4 ^^f^ ^1-^-^(1 ^1^ D ^sM, ^ ^ (2) 7V 3*]s]fe € 
^^ (3) o. s.e|2i^(35)# f-sfl 4^-'S 0 ll A i ^i+A"!, 4^- a^(ii)4 #"9$ 

t^l: 7H^ ^f-^ 4^(51)* ^ v fe e]H(5)»fl 4^11 flfliflslal 5^(5)7} ^1^^ ^^(32)ofl ^«3€ ^ #3 £ 
33 4^*>£^ -8-71 2)^2] ^^ofl ^^1^4. 



5L 5«)H ^*r>H 7-lA]^ Hr fif ^o), ElH(5)fe 4^-^(51)4 ^^3(52)^- *SL3. ^€ 4^(50) 

4. 4^3(54)4 4^3(55)4 t #3^: ^ ^(53) ^ ^¥3(56)^ i^Sffe ^ <8 

ell 4 f^i- D vl€-4. 

s]JE(5i)4 4^3(51)4 ^-^1(12)4 4^3(11)4 3^°fl ^WXI ¥°lfe ^ =i ^(56)7f 

^4 44^-(33)«Hl rflivW elH(5)4 ^(53)4 44^ Si4 ^4-^ ^^(32)<H1 ^° t j4£^, 

e)^(5)4 4^ ^(54)-& ^(32)4 ^3(34)4 4^4 ^44t1| ^<a^ 4^(d)l- 4^14. 



n 4 4 "H14. al ^(5) 4 ^1^^ ^^(32)^1 44 4*M^ ^ #31- (54, 34)^ 447V 4# 444 44^14. 44 
^l(el)4^°l(h2)^l ^(53)4 H7]t-£ ^4(50)4 ^ A J(53)°fl 4*11 ^ 43-§: 44 i^4fe ^^4^ 4 
-g-4-ir 4:3 3f oflttj 44£ SB 5 * 4(50)i 7>sfl4^ < a-^^-S.^4 2:2114^ 2- SOB. (moment) s4 4°H4 21^4 
4 &4 43^ 4(50)4 ^3 ^(foot)-l: ^^44 ^^^14. 1^(2)4 A% ^(22)^ If ^ 4(50) 
4 4^3(52)4 -^4^^-5.4 #7] 44 341- 444711 4#tb4. ^ v #?!- 44 £4. 4(50)4 n 44<H14 ^4 



4 oH-g-ofl. ^Blofl Slsfl #44^r ^(f) £ #71 2)4*Rt ^^HH HHHofl 7 r *Mfe 4-§-°H H|afl^fe 43 (p) 

4*W «m$4. 



ol^Tfl ^5=^. ^'(53)4 4-f #3(54)£ ^(32)4 *^(34)<H) tfl«« <3^4 <L-5L *4444 $4. 

°1# fl*H, 44\+ 444$ ^HH 5tt°H. ^34 #£(34)<HH 31- €31(2)3) 

4^3(3)4 ^4^(6)^ ¥#(53)* SM £?H44. 

°1 ^4^-(6)b ^4(32)4 44^4 ifl^. <£°H| ulH^ £fg ig-g-g- $^«Hr ^(61)4^(53)21 

^^4(55)4 2l^4-§- < a^^^(d')^ 7 Nfe^-i-^ ^r4(62)#?Hr ^ 7 r 44. 

nel£S, £ 4<>fl £A)£ w><2f go], ^«.( 6 )fe ^4(32)<>ll 4*11 4-f 34 f^ 0 HH ##4^ 

€^ ^4(34)4 ^4-^4 ^4(62) 4°H, #71 ^41" (34, 62) 4°H 44<& &°1 tf^Slfe " A 0 ' 

(53)21 *M(el)Sl- a ^o] ^^sMI ^-4*1 **h8r 444. 

^14 aU*j ^7j-§- ^ ^4^(6)^ 4^ ^4°fl 44 <WRr ^r4# (54)3.-^4 4 o]n]^ «-el 3 

4*1144, ^ H-S 4 (50)21, =l 4£-§- 4-g., #4-g- i^-fr ±Lf^4. 

^4^(6)^: 4^ ^14 iL4(31)4 44^1 444^r ifl^ *(#*M 444 f^°l ^4al, 3(50) 

21 ^-¥-£(52)011 444fe 44(2)4 7 r -§- Ai(22)2l f-3.-g- £4 4 ^(60) 7} ^4 fe- 44 «. (63) oj] ojsfl 3fl^£ 

4. 



«B=(MH 4*11 7l-«fl^lfe 434 =ge1(2H 4*11 ^fl(f) ANSI «131# iLf^i^-, 44 •Sfl^^ -8-4 3 

^4 Ef-gr 3(50)£ ?H4 1-2-71- &4. on- $]5N, 4£ 3(50)4 £4t-§: ^1*Mtt #H, oH| 44 
( 6 )S1 44^(63)^ ^ ^(50)21 ^4(52)4 tfl*H3. 4*<§44, 44 $$N>*1 4r44^r £4 3(50)4 $ 
HSl ^ ^z}- #34 SH14 4^4^, 434 4£t ^-f ^^-(6)21 ^^(64)^) ^ 91^ 
2f?i2l f-(a) tf* ^ £^(64)011 4«« ^€4. 



cl^ol, ^^-(6)fe ^-8 (53)21 ^^(56)21 ifl^. 7l-#*>5H ^l^Slfe n^u.(57)°11 ^Wfe ^3f(collar) 
(65)1- %Wt= #5lH-¥-(flared portion)* n (61) i%^N. 

e]H (5) 71-^^(6)4 ^^(32)21 ^^(34) 4°l2l ^?><Hl £7^ 1, a^a.(57)Sl 44" 

^-4(65)21 ^^^(66)<>11 ¥°H, ^ v 4fe =L Sl^oflA-l ^-#(53)4 ^^(56)4 ^ (32)21 44^(33) 

A>oH cfTj-sl f.(b)ol -H-^lSl^ ^ ^-#(53)4 feol( h i)fe ^^(32)21 ^ol( h2 )^.4 °f?_V 4J£^. n ^o] 

7} 1^€4. 



rLE^s, e)s.(5)TT ^-#(53)4 vfl-?-^(55)-i- 4^ ^^(32)4 44°11 ¥°N, °lfe ^(32)4 
^^(34)^1 #71 ^-#4 4^ ^(54)4 i4# *7M«4. ^4fe Ti^sMl ¥^(32) o.S. 44 

5- #°J-t 5fl7l ufl^-ofl, l-el4 4-^-^(11)4 si^tt °i^#ir iLf^ffe <H^?r ^314 4^ ^ °Jt>: 3l 

H(5)4 m ^1(12) 4°14 44 i-£«-°l ^^4fe 44 4^^, 4h(5)4 7>4441- 1 

Afe ffl 4. 



=l$e.s., 7\&q ^(50)-a- 4^<H1 ^44^ ^ «^*tj1, : i3i(2)°ll 4*11 ^^^i >^47r »J!h(m)4. # 

0)4, o a4sfe 7l-«114 °J4 «>^(T)<H1 uMlsHr 4^0)4 44 ^^^4. 



£ HI 44\+ ^Aloflo)] flo^. s.ei (1) o)|^ 474^3. aH^s]^ 4 44^4 ^i#(Cl, C2, C3. C4)°l 1^*144. 
£ 3°fl 44 SSi* 44^4 ^ 4M*(C1. C5) 4°14 5.=^(L)^ ^ VO J^(50)4 *!3(1)4 4«flJlcf 

4-§r S14. 

51<2i-°)H *144 44 ^(2)4^44^: 4(4)4 i3fr#(41)t ?H1 4*fl ^^(6)*r ^ 
(32)2] 44^(33)°)1 JL^l =r &4. =lb}^, ^l^f (6)<H]fe iHf|-#(41)4 *|^-°r 444 (12)<Hl Tfl^- 

£ >±41-2] 444 4# iL4f-°l 4£47fl 44*1* <r &4. £ 3^1 51*13 44 go), 74 a*) « (6)fe jge) 

(2)2] ^ f-iHlii. ££4 47^ i£L-ftf-°ll 4«fl i^l ^ 544. 

2l-3-§- 44 frfr 3(50)4 ^ £41- $#443. -g-sj^ g?* #445^. ^ (50) ^ 4^*3 (52)£ ^ **(f 
illet) (58)°)] ^(53)2] 4^ ^<3(55)°)1 <3££U, ^4-¥"(6)4 ^-<2(62)£ 2J44fe 43] 
o.^4 a £ojofl 2^ ^-#(53)4 ifl^f- #£(55)-§r -fMW. 

^4. #4 <834 33(1)£ ^(32)2] Q%(d)HQ tfl^S ^"jl. ^4t"4 43 3]*lfe 444 23 €4. 

E]H(5)fe €^ t 1 ^ (32)41 $oj ^-§-£]jL ^« ( 6 )o)l s]tfl £-444. °1# 344. 3S-4 ^3(55)4 

^4-^(6)4 ^-£(62)£ 3*Mj 4?14# ol-g-^H 34€ <r 54^r ^ 9\4±<L5_»-l] £sfls) ^ 

4. 

t l i!fi] A 4 

aei^s., ^ t^<Hl 4-S- #4fe -2.-^(3)2] 7>^>ell- 44 -g-^U 44$ ^51 ftoj #4#(50)4. a p^ofl 
4$. i^i: Jif^M, ^°)] 44 1-44 4^£ si Ji^#4. 

e)H(5)fe -8-344 ^ul #£4 ^r-8-44. UBiHS. -8-4 *M ^ $14. SfSL^, 44 ^ 

ofloV <£x]t}£ elHfil ^3^(41)1- 3-2.3. 4-& 4141-4 ejHSl aLJg i3-IH ^sfl 4(4) 

^(2)i tfEflS. -°r^l€4. 

^eiH^ t 4(4)0]! oq sfl ^s)fe ^sil-fil Ale)^!-^ ^-sfl^ 7fl7fl2l ^# ^fl^t - 014 

7 D V^l ^o^ol ^ o. i oj^s].- elHl- ^-SflsM S^ffe «V^, -f^3 21511- 7>7;l^ #Efl2l ^1 

€ 1-1- <H1 Sl^^l, «7l 2] 3)^- 71 71] 7>^1 2]s)l ^ 5)jl Afl H^Sjolol: SVcf. 

^ ^ o. ollAl^o] o. S 7)^3 ^AHlolloJ ^Slx) #ODj f ^^%Vs.oll ^^sj rfoil- 9}ol 

4^1 4€- S14. 

^^(32)oll TflTl 71-^S]- 711 e]H(5)# -il^HrHl 4^ ^^°] t£ $J4. 

e] = (5)fe ^^-(6)<H1 ^ XI^, ^(53)4 tH^Sffe ^^*(55, 62)°)|& 

^12] 3Md4 2]Jiis]-4, el = (5)4 ^^(6)<Hl ^1^5]^ ji<Hs *i-<asl^ t $i4. 

Cl^-o], e)H(5)^ ^^(32)4 4^°fl ^o.^, o)ofl ccj-e^ ^21^(6)^ ^4e1<H]^ -Pr^l€ 

4. 

4^0], e|l=4 ^1^^ ^^(32)4 ^^-t(54, 34)21 A^ofl cfltV &^Z}7} 4?b *4 ^r^^l ^l* f"°] 

^ 4 ^-^fll-4 ^ 4€- ^^<^1 4-g-€ ^ 514. 

olnl 7) #3 EP- 0.270.442°)] 44 42] ^141"* i^4^ 51 °1 4^4 sMl^l:, # 

^]°)1 i^47] 4^ 4€- ^#51 xf-g-^ ^ ojcf. 



^IWH £^4 7}£A<& 3°fl #°J4 %3i 7|2t^ #4 0]SH# -g-olsfTfl 51-7) J^eJ £olD} 

<3<2 ^AS^ II 31*1:44^ &tt4. 

(57) -ij-Y-^l 'il*l 

37$ 1. 



zjo) oj-e^ 4*34^ f-°il ■a^-slfe «>BH(M)2l -g-s] #3471 34 f-(i)iL4, 4 v 7l i-fr 4*3 #$4 

zj^Kr #4(10) fr3]5L 5)4451^ 44sH H ^2l ^ <ga>- °}-53-§- 4443L zj-zj- #£(34H 4^£lfe 
4^3(3)01) 44sM ^•¥•'3(51)4^^-^(52)^- 7Mfe ^(50)«^] 2131 2]#o.JL c^S} ^ ^11^(2) 

-§- =r-g-4fe 4^ ^-^(12)* SMfe 4 ^ ^-31(2)^ 3-^ -S.£(2lH 43 fJ-^O-S. tf^SfJE^- 44sl 
3L 4*3(3)4 (50)21 4*4(52)011 n J44fe 7^ &±(22)% S.W*= *£i4 43 4144 f-°H 



-$4(2)21 4 4*3 (3) £ fH*H:a 7^444 %<L3. 4t-<H4:a. 44 4* #4(55)4 4* #4(56)4. * 
7H21 #£o|| s]3fl 434fe *4(53) ^44 ^^a}. «g^oi n>^(5o)l- 4fe e1= *§42l ^^-(5)<H1 4*11 7 fl^ 

sfliflSl^ 44, 4*4(54)£, 44ofl #44. 4*4(3)4 #4(34)2} *§44 444)4. ojofl 

44 £l^(5)fe 44*(50)2l 21^-^(51)01 f-(l)4 31^-^(11)01 o^j-Jf-ofl ^l^£l fe ^ *1 o]] A] o\a]i& f-£ ftoj a q V 
71 4*3(3)^5*44:2,471 *4(53)<>1, e)H(5)2l 21^-^(51)4^^ -§-^1(12)21 4^-4(1 1) 4°]2l 44* 
1- 44 £31 °1 a 14 44 £°1. HS£.(M)4| 21*11 oj=o. ^.(50)^1 7\n?]^ <Sn<LsL%-Z\ seflSlfe £3 fioflES-ofl 
*14t * 4fe *4 *4-§: <WKr sl-f^(3)oi ^(34)4 *^d(53)2l #4(54)* ^44 

f- 44 45. 444*r ^ ^^S. *Hr #3 #. 



4^4 2. 

31 1 %H1 4<34. tfoj^ jjLAj ( 53 )2 1 ^J=L ^ (55) ^ ) 49H) 2lsfl, 4^(2)21 7^ ^(2)4 ±?o]±; 7}^ 

^(50)21 vH^-^(52)<Hl ^^Slfe ^fe 1". 

31 l %H 5lol^, A sl-f^O)^ €ei(2)7^ ^sliL. l-ei(i)sl ^(io)4 sjsjsU ^-31(12)21 21^.^(1 

1H 31^51^ ^^(32)21 tif^ ^H^r ^^(33)21 # 0 0 H1a-1 m-^q-ioj, olttleV ^ol elH(5)7> ^ 

-g-slfe ^ y% ^<3(31)# i^sffe ^-^ 0.5. *m I". 

31 1 ih 31 2 ^ 31 3 ^ <HH *V U-o)) ojiolxi, (53) 01 £ol (h2 )4 ^.^ ( e i)^ #7] ^ (53) 431 7>, 5^ 
^(5)1- ^-g-tV ^ofl, e]H(5)2l 4^1- ^4fe ^ ^(50)-g-2l Jl^ ^-tr 1^=1^ ^ 

%<L3. 4fe 1-. 

^T 1 ^ 5. 

31 1 31 2 ^ 31 3 * ^ ol- t> %H) SH^i, ef^i(3)2l 4 HlH(5)fe cfl^4fe 44-^(3)21 ^£(34)4 
^(53)21 #^(54)^4^. D ^447l7l 4^^(6)4 511- 4fe ^ t. 



4 4 ^1 Sl^H, "WRr ^(53) 2} ^^(54)^ 5^^(3)31 ^r£(54)-§- ^5. °i^}-7}7) flfc **| ^S-ft 
3@H ^l^U 2| = (5)S) ^(53) vfl-M. ##Sl^ (6)5 £#s]-xr -^"71 ^^-(6)fe, El = (5)2) 

^(53)<>l ifl* g 9.}^o_S. o)u]$ #j£ £M ^-g-Slfe $q #7l ^^-(6)24 5FH)(3)2l ^£(34) *H 

ofl ^ll^-Sl-H^, ZL cf^oll Sa<H. ^(53)2] vJ]JjL ^(55)^1 f-Ufc ^ A o v -§- #£(62)<H| S| «« $33 

3£ #3) JUL sir ^ 



3^ 7. 

6 %H1 #°H, ^« ( 6 )^ 3* ^-3(64)41 QUI 9)^0.3. ^S]b|. a JH(M)2l ^ U*}- °J- 

3 si sHl^Sl gj=^ ^(50)51 ^ 'gSHMI 3d] gflfi]. ^sKr 2f#2} «■ tff- 7^°1 g}=£ * (50)^1 
£(52) -2.3.^3 ©l^Sl^ oj-^o] ^ o. gj=o. ^ (50 )ol ^cj o.^ av 7 ) ^^ (64)o11 ^(2)21 7^ 5. 
£(22) 2] £^2] -g^* ^-fe f-S. £5) 3] i (60)7}- ^S]fe ^-g: ^AS *3 f-. 

^T 1 * 8. 

4 6 ^ Er J* 7 %H1 $1^*1, ^J^( 6 )r l-e1(l)3) ^(10)4 ig**U e] = (5)7l- ^-g-slfe ^3(3)2] 43" 
<£-§- «Jj<a^(33)<Hl H^fe 3-1- ^JUL *l-fe ^ 1-. 

9. 

*ll 7 %H1 5a°H, ^1^(6)^, 5>^(3)S1 H f^« (33)^, l-e1(i)Sl 2]Jf<3(n)3 ^^<Hl g}=-& * (50)21 2^ 
£(51)°1 ¥°lfe -8-71 elHfil ^-8- 3*1 21 eli=(5)fil tf<a ^(53)°1 ¥°1tt ^(65)1- ^^sffe t^flol <^°1 

^Jt 1 ^ 10. 

9 *<M B^H(5)3l tf<g ^(53)31 ifl^ #£(55)£, 3 = (5) 3 $1*HW. ( 6 )2] 2^(65) °fl 

¥°lfe £^ £tt a^u( 57 )s. f-ei4°lr ^(53)31 #Y(56)fe s (b) oj-s ej = (3)^ 4 

3-^(33)^3 ^-EflS -B-^lSl^ 3-§r ^]JUL sffe I". 

^RU- 11. 

^1 6 ^1^1 ^11 10 ^ ^ e) = (5)21 tf 0 J (53)^& ^^1^(6)21- 5^^(3)21 ^£(34) 4°1 

^n 1 ^ 12. 

^1 6 *J ^^1 ^ 10 ^ <>1^ ^ %H1 SJoH, elH(5)2l ^oj ^-^(53)21 ifl^- #£(55)£ 4 0 Jclo]] ^ sfl 

^¥(6)21 ^3(62)»1] ^^5lfe ^J-i- ^^5. Sffe ^ t. 

^T 1 ^ 13. 

^11 6 ^ ^^1 ^1 10 ^ # ?1 *oHl 5a°H. ^ vo J ^(53)2| ifl^- ^^(55)4 ^1^(6)21 ^^(62)^ 
^a}aVo1 A^^]s] fe Mi = (5)fe ^^(6)°11 ^Sfr ^Slfe ^J-ir ^^^5. Sffe t. 

14. 

^1 8 ^ ^) 4 13 ^ ^ ^-ofl ^°1^, ^-^(6)fe elH(5)7> ^-g-s]^ ^)(3)2l 4^(33)01] 



15. 



4 14 SJoH, -a-H (C)3 4 e|H(5)-g- «hf 3(3)£ l&|(2)7f f^-f-tfl)* t^4fe Q% 4<W 

33)# ^(32)* S.W*\, ^21^(6)^ 2.°]$ <3Wfl ^°o v €3(2)3 7># &± 

(22) Si *S £e] 3^(60)7} *1^£U. ?«3S] ^£(34)4 ^-¥-(6)*l ^<3(62) 4°H, 3^(5)2] tf 0 J 

^(53)* ^-§-^71 flll ^7l£^. cjjf ^()61)^] Sl«fl ^3 4^(33)^ m^- 



^■t 1 ^- 16. 



*1| 14 *M 4 €el(2)fe 4^ €-*D(12)Sl ifl^-S^-El #3 tg-tg= ji<H(3i)S H<gsU, ^(32)3 

£3 Hl-Efr-f (33)<HM Hf^M-^fe iHfl-S(41)°fl ^sfl #*0(12)°fl t 5U^-§t jL33£ 4(4)^1 # 

3"£H. 4(33) % ^olofl ^ £H ^«-l-(6)^ jj^^. ji^gj-sa., ^(2)2] iL<H(14) 

f-efla] 4^-¥-(33)«Hl H^fe ^-?-(6)Sl «-fl^^(61)^r €^(2)2] 4(4)3 ul^ i3-ff-(41)7f 

v+Af ^ojf-o] ^*]S]^ ^ e] = (5)fe cf# ^Tfl^o] «]*1*H=- ^^(6)^ ^sfll ^ Sife 



2 




